Study Design. A nonrandomized controlled trial.
L ow back pain (LBP) is a leading cause of disability worldwide with an estimated 632 million people affected. 1 It is one of the principle reasons for visiting general practitioners 2 and constitutes a major drain on health system resources. 3 Current best practice advocates that LBP patients are managed conservatively within a biospychosocial framework. 4 However, despite the proliferation of clinical trials, available treatments tend to produce at best, small to moderate effects. [5] [6] [7] Emerging evidence demonstrates that stratifying patients into more homogenous groups and offering targeted treatment leads to better patient outcomes. [8] [9] [10] The STarT Back Trial has demonstrated efficacy with respect to prognostic risk stratification on an individual basis within the controlled environment of a randomized controlled trial (RCT). 8 The translation of this model of care to everyday clinical practice is the next phase in the implementation of this system of care. LBP interventions can be delivered individually or in groups. The use of group-based programs is well established and is equally efficacious as individual physical therapy and has the added advantage of promoting self-management and greater cost-effectiveness. 4, 11, 12 From the The STarT Back system, in particular, allows early identification of the more psychologically distressed patients (high risk). Approximately one-third of primary care patients have a psychosocial dominance 8, 13 and these are the patients who pose the greatest burden to health services. 8 Identifying early effective systems of care for these patients is important.
14 Low-intensity structured psychological interventions are not routinely offered in primary care and only advocated if initial interventions fail. 4 To date, the effectiveness of group-stratified care has not been explored in the primary care setting.
MATERIALS AND METHODS
The methods are reported in full in the protocol. 15 This study compared a new stratified group intervention with a historical nonstratified control treatment, within a single clinical center, thus removing the risk of differences in management between centers. A pragmatic study, embedded in the clinical setting, it particularly aimed to explore outcomes in the more psychologically distressed high-risk group. Patient assessment occurred at baseline and at 12 weeks.
Our study tested the hypotheses that
(1) Patients stratified to the new ''high-risk'' group intervention (STarT Back) will have better physical and psychological outcomes than a ''high-risk'' historical control group. (2) Patients stratified to the ''medium'' and ''low-risk'' group interventions (STarT Back) will have better physical and psychological outcomes than the ''medium'' and ''low'' risk historical control groups.
Ethical approval was granted from University Hospital Waterford ethics committee (June 2011).
Participants
Patients referred by their GP to a primary care physiotherapy led spinal triage clinic in the south east of Ireland were invited to participate (February 2012-June 2013). Patients were included if they were over 18 years old, English speaking, had LBP of greater than 3 months duration, with or without associated leg symptoms. Patients with potentially serious spinal pathology, serious illness, previous spinal surgery, or who were pregnant were excluded. Physiotherapists were at senior or clinical specialist level.
Procedure
At initial screening, patients were routinely assessed, outcome measures collated, and patients stratified according to their level of risk of persisting symptoms: low, medium, or high risk (STarT Back Tool). Written consent was obtained. Both stratified and nonstratified interventions contained education and exercise components. All patients received a patient manual that included all the relevant information and an exercise log.
The historical nonstratified control consisted of patients who attended the clinic (November 2009-October 2011), and though stratified using the STarT Back Tool, received a 12-week generic group (''one treatment fits all'') intervention. Physiotherapists delivering the intervention were unaware of which risk group the patient belonged to. Patients attended four 90-minute group exercise/education sessions, with 8 to 10 participants over 4 weeks. Sessions were conducted within a biopsychosocial framework and included positive evidence-based messages on managing LBP, general ergonomic advice, a stability exercise program, and physical activity promotion. 16 Physical activity levels and adherence to the exercise program were monitored over the duration of the program.
In the stratified arm, low-risk patients attended a single 1.5 hour small group education/exercise session promoting active management of their LBP and outlining positive messages on maintaining a healthy spine, in line with the ''The Back Book.'' 16 Patients were instructed with simple back exercises and encouraged to be active in their lifestyle.
The medium-risk intervention was modeled on the historical group intervention (see above) as that intervention had demonstrated efficacy. 12 As per the historical control, patients attended four 90-minute group exercise/education sessions over 4 weeks with the same content and structure as the historical intervention.
High-risk patients attended four 120-minute group sessions. Each group consisted of approximately 4 to 6 patients and an informal problem-solving approach was utilized. The content was modeled on the ''high-risk'' intervention delivered in the STarT Back Trial. 8 Sessions utilized cognitive behavioral (CBT) strategies to promote self-management and address unhelpful beliefs and behaviors around LBP. Each session also included an exercise component similar to the medium-risk intervention. Physical therapists delivering the high-risk intervention received additional training to enhance their CBT skills. 17 
Outcomes Measures
Demographic data and clinical outcomes were gathered at baseline and 12 weeks. The Roland Morris Disability Questionnaire (RMDQ: scale 0-24; high scores indicate severe disability) 18 was the primary outcome measure in keeping with prior research. 21 and a 6-point self-rated scale (worse, unchanged, <25% better, 25-50% better, 51-75% better, and >75% better). The DRAM measures depression [modified Zung depression index (Zung)] and anxiety [modified somatic perception questionnaire (MSPQ)]. Combined scores categorize the patient as normal (not distressed), at risk of distress, distressed somatic, and distressed depressed. 21 
Statistics
Data were screened for normality and missing values imputed using the multiple imputation algorithm in the RANDOMIZED TRIAL Stratified Group Intervention (STarT Back) Murphy et al statistical package for the social sciences (SPSS). 22 The intention-to-treat analysis compared treatment response in primary and secondary outcomes from baseline to 12 weeks, using analysis of covariance (ANCOVA) models. 23 Baseline measures were input as a covariate and statistical significance was expressed in a Wald x 2 statistic, with the critical value set at P <0.05. Our first hypothesis tested the superiority of stratified treatment over historical care for the high-risk subgroup. We aimed to detect a 1.8-point difference in the RMDQ for the new high-risk intervention over controls, with 80% power and alpha (2-tailed) ¼ 0.05. Equivalence of the stratified treatment model to standard care for medium and low-risk groups was determined if the lower boundary of the 95% confidence interval (95% CI) around the mean difference RMDQ did not exceed the MCID 2.0 threshold. The total minimum sample required was 368 patients, 72 in each of the high-risk groups and 56 in each of the medium and low-risk groups. 15 
RESULTS
Overall 881 patients participated in the study: stratified arm n ¼ 365 and nonstratified control data n ¼ 516 ( Figure 1 illustrates recruitment and patient flow). Follow-up was 70% (n ¼ 251) in the stratified intervention and 65% (n ¼ 332) in the nonstratified historical control. The STarT Back Screening Tool classified 41 (16%) as low risk, 142 (57%) as medium risk, and 68(27%) as high risk in the stratified arm, and 59 (18%), 181 (54%), and 92 (28%), respectively, in the nonstratified historical control. The mean (SD) age was 43 (10.98) years and the majority (71%, n ¼ 413) were female. Patients in both study arms were classified as having moderate levels of disability (RMDQ) and pain (VAS) ( Table 1) .
Baseline Data
In both study arms, a significant difference was found between the 3 risk groups with respect to pain (VAS), disability (RMDQ), back beliefs (BBQ), and distress (DRAM), with patients in the lower risk groups having better scores (Table 1) .
Between-group Analysis
Disability Overall, the new stratified care produced superior results over nonstratified controls in RMDQ. There was evidence to support our study hypothesis that the high-risk stratified group did better than the nonstratified control (P ¼ 0.031), with a mean difference of 1.9 points in RMDQ (effect size 0.34). No difference was found between the new stratified group and nonstratified controls for the medium (P ¼ 0.125) and low-risk groups (P ¼ 0.993), in keeping with our hypothesis (Table 2) .
Pain
The new stratified care also produced better overall VAS outcomes than the nonstratified controls (P ¼ 0.015). The medium-risk group demonstrated better than expected results with a significant improvement in pain (P ¼ 0.007) ( Table 2 ). High-risk stratified patients also did better with respect to pain (P ¼ 0.110), low-risk patients did worse (P ¼ 0.57) but neither were statistically significant.
Patient's Beliefs
There was no significant difference in patient's beliefs (BBQ) between stratified and nonstratified care for the total, low, medium, or high-risk groups (Table 2) .
Distress
Mean change in ZUNG depression scale was greater for the stratified care overall, although not significant (P ¼ 0.065), and this was also reflected in the low, medium, and high-risk groups. For the MSPQ, there were no significant differences between stratified and nonstratified care overall (P ¼ 0.847), or for individual risk groups (Table 2) .
When patients self-rated benefit was reviewed over 6 possible change categories, a significant difference in proportions was found overall (x2 ¼ 43.6, df 5, P ¼ 0.001). These differences were most apparent in the ''improved >75% category'' (42% stratified care vs. 20% historical) (Table 3) .
DISCUSSION
This study explored the implementation of group-based stratified care in a primary care setting. LBP patients managed over an 18-month period in a stratified group model of care demonstrated better patient outcomes than nonstratified care. Of note, patients in the high-risk stratified intervention did particularly well with respect to disability (RMDQ), the primary outcome compared with the nonstratified control. The medium-risk stratified patients demonstrated equally good outcomes compared with the nonstratified controls, and despite less intervention, lowrisk patients did as well as the nonstratified controls. The findings of this implementation study provide further clinical evidence for the effectiveness of the STarT Back system of care and add another dimension to the utility of the tool. Comparing both arms of the study, the proportion of patients in each risk group at baseline is similar. The majority of patients have more physical obstacles to recovery, which is consistent with other primary care populations. 8 The clear differences in baseline domains (pain, disability, distress, and back beliefs) between the individual risk groups (low vs. medium vs. high) provide further support for the clinical utility of the STarT Back Tool as a measure of discriminating between patients of varying clinical severity. 13 Maximizing function in patients with CLBP is paramount, particularly in patients who display high levels of functional and psychological impairment (high-risk). The changes achieved in function for the stratified high-risk patients provide a substantial endorsement for this new model of care. The introduction of a psychologically informed intervention that addresses patient's fears and anxieties around their LBP delivers a greater impact on a patient's ability to function. A key objective of practice particularly with chronic conditions is to restore function and enable patients to experience a better quality of life. 24 High-risk patients are burdensome to the health service and developing a more targeted treatment intervention that addresses their needs in the primary care setting is fundamental to improving patient outcomes and creating greater efficiency in health care delivery.
14 Comparable changes with respect to pain were not achieved for the stratified highrisk intervention. However, this is consistent with other chronic pain populations, wherein a good outcome is determined by a significant improvement in function, irrespective of changes in pain. [25] [26] [27] The stratified medium-risk intervention demonstrated equally good outcomes compared with the nonstratified historical control. A greater change was not anticipated, as the new stratified medium-risk intervention replicated the historical nonstratified control. Low-risk stratified patients also compared well with the nonstratified control, which is particularly relevant as these patients received far less care and did just as well. These findings are consistent with both the STarT Back and IMPaCT Back Trials and have particular cost implications for health care providers. 8, 10 With respect to psychological status (particularly distress), although improvements were gained in both study arms, the new stratified intervention did not yield significantly greater benefits. This is disappointing, as the highrisk intervention was specifically designed to improve patient's psychological status. However, this is often the case with low-intensity psychological interventions and various explanations have been proposed-treatment not being sufficiently tailored to individual patients' psychological characteristics or the diversity of psychological approaches utilized leads to inconsistency in results. 28, 29 In this study, the outcome measures were dictated by measures already in place for the historical nonstratified control. These measures may have been a little outdated and lacked breath to evaluate sufficient changes in psychological status. Additional and alternative measures incorporating fear avoidance, self-efficacy, and catastrophization should be considered. 10 The new stratified intervention yielded greater patient self-rated benefit, which gives an added dimension to the findings. Capturing the patient's own perspective of progress and improvement gives further support to the study findings. 30 The more homogenous groupings of patients with more tailored treatment may have accounted for this.
Attrition rates were moderately high in the study but consistent with other back pain trials. 11, 31 The pragmatic nature of the study may account for this, wherein lifestyle factors may limit ongoing participation. 32 Although a level of attrition occurred, overall significant patient numbers completed the interventions, which supports the validity of the study findings. 33 In addition, missing data were imputed, and when this was done, the main study findings were upheld, further supporting the validity of the study findings.
The group model of stratified care gives physiotherapists an alternative stratified management option for their LBP patients. 8 Group interventions offer a cost-effective and selfdirected model of care in line with guidelines. 4 The relatively low level of contact time involved (high risk n ¼ 8 hours, medium risk n ¼ 6 hours, low risk n ¼ 1.5 hours) and being delivered by a single discipline (physiotherapy) makes it an attractive cost option for health care commissioners. In addition, the placement of this intervention in primary care ensures that patients are targeted at an earlier point in the disease pathway, thereby minimizing chronicity and reducing health care utilization in line with government policy. 14, 24 The results of our study compare well with the STarT Back Trial, 8 and though the model of care and study designs differed, the current study provides further support for the clinical effectiveness of the STarT Back system of care and adds another dimension to its use.
Study Limitations
This implementation study, the most feasible option in the available resources, was designed to reflect routine clinical practice. Some may argue that the use of a historical control leads to differences between the control and intervention groups. However, every effort was made to ensure that both study arms were as homogenous as possible. 15 There was a degree of attrition from the study that may adversely impact on the validity of the study findings. The outcome measures were constrained by the historical measures already in place thereby limiting the scope of outcome. In addition, more longterm follow-up is required to assess the sustainability of this model of care.
CONCLUSION
This group model of stratified care (STarT Back), embedded in the primary care setting, provides an early and effective model of chronic disease management for LBP patients and is recommended to maximize patient outcomes.
Key Points
Stratified care (STarT Back ) delivered in a group setting demonstrated superior outcomes over a nonstratified group control. High-risk patients did particularly well with respect to disability, thereby providing an effective early system of care for the more psychologically distressed patients and minimizing potential chronicity and health care utilization. Medium-risk patients did equally well as the nonstratified control and low-risk patients, despite less intervention did as well as the nonstratified control.
